We propose a new exogenous source of variation in family size based on infertility shocks to find the causal effect of children on female labor force participation. Clearly, infertility affects the number of children a women can have. In addition, other than the fact of increasing with age, infertility is virtually random. Thus, an indicator variable for the infertility status of women of childbearing age is a plausible instrument for childbearing. We apply this methodology to a sample of women in six Latin American countries, where OLS estimates suggest a negative relationship between children and women's labor force participation. Our main finding is that, after using the infertility instrument, there is no evidence that children have a causal effect on the labor force participation of women.
Women are underrepresented in the paid labor force in both developed and developing countries. Recent scholarship has argued that labor force differentials are not due to gender per se, but can be attributed to the fact that women disproportionately face the responsibilities associated with bearing and raising children 1 . While the negative relationship between the presence of children and participation in the labor force is well established, interpretation of this relationship is complicated by the endogeneity of fertility. The number of children a woman has is a choice variable which could be influenced by her labor force participation. Additionally, there are likely to be omitted factors that influence both fertility and labor force participation. For instance, women with high career-based unobservables (such as ambition or talent) may choose to have fewer (or no) children and these women may thus be overrepresented in the labor force.
Thus the observed negative relationship between children and labor force participation could be spurious.
Several studies have exploited exogenous changes in family size in order to identify the causal relationship between the number of children and female labor supply. Examples of this approach include twins at first birth (e.g. Rosenzweig and Wolpin 1980 , Bronars and Grogger 1994 , Jacobsen, Pearce III, and Rosenbloom 2001 and the sex composition of the first two children (e.g., Angrist and Evans 1998, Cruces and Galiani 2007) .
We propose an alternative exogenous source of variation in family size based on infertility shocks to find the causal effect of children on female labor force participation.
Clearly, infertility affects the number of children a women can have. In addition, other than the fact of increasing with age, infertility is virtually random. Thus, an indicator variable for the infertility status of women of childbearing age is a plausible instrument for childbearing 2 .
An advantage of this new instrument is that, unlike previous studies that use twinning or sex mix to generate variation in the number of children, our empirical strategy can investigate the differential labor supply between childless women and women with children. Thus we are able to identify the causal effect of having children on female labor force participation for a broader sample of women.
We apply this methodology to a sample of women in six Latin American countries,
where OLS estimates suggest a negative relationship between children and women's labor force participation. Our main finding is that, after using the infertility instrument, there is no evidence that children have a causal effect on the labor force participation of women.
Background information on infertility
The medical literature defines infertility as the failure to conceive after a year of regular intercourse without contraception. This definition is further broken down into primary infertility, which describes women who have never been able to conceive a pregnancy, and secondary infertility, describing those who have had at least one successful pregnancy, but have not been able to achieve another. It is well established that infertility (both primary and secondary) increases with a woman's age (Dunson et al, 2004) .
However, the medical literature is not in agreement about what other factors, if any, influence infertility. There is some evidence suggesting that indicators of poor health such as sexually transmitted diseases, high body mass index (BMI), and miscarriages are associated with infertility (Grodstein et al, 1994) . However, infertility appears to be a random event in that the mother's background characteristics are unrelated to observed heterogeneity in fertility (Joffee and Barnes, 2000) .
Demographic and health surveys
In this paper we use cross-sectional data from the Demographic and Health Surveys (DHS) in Peru (conducted in 1996) , Guatemala (1998 ), Colombia (1995 , Bolivia (1994 ), Nicaragua (1998 We identify self-reported infertility in two ways. The first is when women mentioned sub-fertility or infertility as their reason for not currently using contraceptives. In the second, when asked about their desire for future children, non-sterilized women responded that they are unable to have more children. We define a woman as infertile in either of these cases. In keeping with the medical definition of infertility, we can only identify infertility for non-sterilized women who are not currently taking contraceptives.
These women constitute more than 60% of the sample. We exclude from the sample students, women who were using contraceptives, sterilized women and women have never had a sexual encounter. Our main sample contains 24,131 women between the ages of 20 and 44. When including health indicators, asked to only a sub-sample, the number of observations is reduced to 15,992.
Our labor force participation variable takes the value of one if a woman reported working for pay during the week prior to the survey and zero otherwise. We define the number of children in three separate ways: the number of children living at home, the number of children under the age of six, and a binary variable equal to one if the woman has at least one child and zero otherwise. In the sample, 52% of women participated in the labor force, 7.3% report being infertile, 84% have at least one child and the average woman has 2.3 children living at home including one child under the age of six.
Methodology
For the sample described above, the main specification is given by:
where LF P i is equal to 1 if the i-th woman is in the labor force and zero otherwise. OLS estimates of β are likely to be biased due to unobserved variables in e i . The direction of bias is given by two elements: the relationship between the omitted variable and the outcome variable (LFPi) and its relationship with the variable of interest (K i ).
In particular, consider the case when a driving force for women to join the labor market is their career ambition. If ambition correlates positively with the outcome variable and negatively with the number of children, excluding this variable from equation (1) biases the OLS estimates upwards since part of the estimated effect of children on labor force participation is actually due to ambition. We will use infertility to instrument for K i in equation (1) to address the endogeneity concern.
Infertility is a valid instrument if it is unrelated to omitted variables that influence labor force participation. Table 1 presents evidence on the validity of our instrument.
This table reports coefficient estimates for our fertility measures from a series of regressions (indexed by V i ) that in addition to fertility status control for age as follows:
In essence, these regressions ask, controlling for age, whether infertile women are different from their fertile counterparts (θ 1 − θ 2 = 0). Table 1 shows that for many important outcome variables infertile women mirror their fertile counterparts. They have the same labor force participation rates, have the same childhood background and became sexually active at the same age. Importantly, when asked about their desired fertility (by gender and number) there is no difference by fertility status. Infertility thus mimics an experiment in which nature assigns, to each woman, a random upper bound for the number of children, independent of background and preferences. However, infertile women are more likely to be married, have more education, and have more educated spouses than their fertile counterparts. Thus it will be important to include these variables in our regression analysis. We also find some evidence that health influences fertility: infertile women are more likely to report a miscarriage and they are more likely to be categorized as obese.
[ Table 1 about here.] Additionally, for our instrument to be valid, infertility should be correlated with the number of children a woman has. Table 2 shows the first stage results. Infertility is indeed strongly correlated with the number of children a women has. On average infertile women have one fewer child, 0.5 fewer preschool-aged children, and are 20
percentage points more likely to be childless than their fertile counterparts. The Ftests show that our instrument has sufficient power in all specifications.
[ Table 2 about here.]
Results
Column (i) of Panel A in Table 3 presents the OLS estimate, which suggests that each additional child decreases labor force participation by 3.3 percent. Column (ii)
contains the corresponding IV estimate. It suggests that the effect of children on labor force participation, using the variation in number of children that comes through the infertility channel, is non-existent. This is the main result of the paper. from Model 1. In Model 3 we also add information about health (proxied by BMI) to the regression. It is possible that our infertility measure is capturing poor health and that poor health could directly influence labor force participation, thus invalidating our identification strategy. However, the main finding persists in Model 3. Children have a significant and negative impact in the OLS and no impact on labor force participation in either the IV or the GMM specification.
Panel B repeats the above exercise where the number of children under age 6 is the main variable of interest. Perhaps the barriers to labor force participation are higher for women with pre-school aged children than for women with older children. The OLS estimates suggest that this is indeed the case, as each additional pre-school aged child reduces labor force participation by 7.6 percentage points. Once again, however, the IV results suggest that there is no causal relationship between pre-school aged children and labor force participation.
[ Table 3 about here.]
Finally, since infertility impacts the fertility of all women, we can investigate the differences between childless women and women with kids. It is possible that the first child has a large impact on work behavior and that subsequent children have a much smaller impact. In Panel C, our main variable asks if a woman has at least one child.
OLS estimates suggest that childless women are much more likely to participate in the labor force. However, columns (ii) and (iii) suggest that there is no causal relationship between motherhood and labor force participation. To summarize, the OLS estimates consistently show a significant negative relationship between labor force participation and the presence or number of children, while the IV and GMM estimates show no effect. This result is robust to numerous alternative specifications. We have also considered heterogeneous effects (not shown) by estimating the models separately by education, age, number of children and country and the main results persist in these subsamples.
Conclusions
Our paper investigates the relationship between children and labor force participation for women in Latin America. We use a strategy in which nature prevents some women from obtaining their desired fertility levels. Our results suggest that, at least for the population of women who are not actively controlling their fertility, having children is not a barrier for participation in the paid labor force.
These results contrast Cruces and Galiani (2007) who find that women who are induced to have a third child, out of a desire for a balanced sex mix of their children, are less likely to participate in the labor force. Our identification strategy may be applicable to a broader population. In Cruces and Galiani, the local average treatment effect comes from women whose fertility is altered because of their preference for mixedsex offspring. Our data contains information on women's preferences over the gender composition of their children. It appears as if women who have a preference for mixedsex composition are systematically different than the population at large. Infertility, on the other hand, impacts women irrespective of their family preferences, which could explain the difference across findings.
Our results provide little evidence in support of the belief that the rise in female labor force participation in Latin America can be attributed to declining family sizes.
However, a common factor such as the empowerment of women could be driving both trends. In addition, our findings suggest that policies focusing solely on family planning are unlikely to increase female labor force participation. 
